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Hydropower Dams as Hydropower Dams as 
components affecting river components affecting river 

(lotic) environments(lotic) environments
Benefits:Benefits:

•• PowerPower
•• Flood controlFlood control
•• Recreation/navigation (lake)Recreation/navigation (lake)
•• Water supplyWater supply
•• EconomicsEconomics (construction, facility (construction, facility 
operations jobs, mitigation based jobs, operations jobs, mitigation based jobs, 
power revenues, etc.)power revenues, etc.)



Hydropower Dams as Hydropower Dams as 
components affecting river components affecting river 

(lotic) environments(lotic) environments
TradeTrade--offs:offs:

•• Altered aquatic Altered aquatic 
ecosystemsecosystems

•• Native species impacts (ESA)Native species impacts (ESA)
•• RiverRiver--based Recreation based Recreation 

(rafting, salmon fishing)(rafting, salmon fishing)

•• EconomicEconomic (mitigation(mitigation--restoration costs, longrestoration costs, long--
term O&M costs, impoundment management, term O&M costs, impoundment management, 
safety repairs {<$1B/yr/20yrs}, infrastructure)safety repairs {<$1B/yr/20yrs}, infrastructure)



Perspectives on Hydropower DamsPerspectives on Hydropower Dams

National Inventory of DamsNational Inventory of Dams11 ::
75,187 dams75,187 dams
2,1662,166

hydroelectric (2.9%)hydroelectric (2.9%)

1. Army Corps of Engineers & FEMA 1996



CaliforniaCalifornia::
1,222 Jurisdictional dams1,222 Jurisdictional dams11

1. DWR DSOD 1993



CaliforniaCalifornia::
386 Hydroelectric386 Hydroelectric11

(32%)(32%)

1. California Energy Comm. 2001



Salmonid Populations DeclineSalmonid Populations Decline
Effects of Developed Rivers Effects of Developed Rivers 

and Watershedsand Watersheds

106106
The number of salmonid The number of salmonid 

populations that have gone populations that have gone 
extinct along Western North extinct along Western North 
AmericaAmerica (Levin and (Levin and SchieweSchiewe 2001)2001)



HistoricHistoric
SpringSpring--runrun
ChinookChinook
SalmonSalmon
RangeRange



CurrentCurrent
SpringSpring--runrun
ChinookChinook
SalmonSalmon
RangeRange



A Dam Perspective: A Dam Perspective: 
In Society’s EyesIn Society’s Eyes

Guidelines for Retirement of Guidelines for Retirement of 
Dams and Hydroelectric FacilitiesDams and Hydroelectric Facilities
1997 American Soc. of Civil Engineers



Anadromous Fisheries Issues Anadromous Fisheries Issues 
and Hydropowerand Hydropower

CHANGING RIVERSCHANGING RIVERS

Physical ProcessesPhysical Processes
Biological ProcessesBiological Processes



Physical ProcessesPhysical Processes
Hydropower Dams Alter:Hydropower Dams Alter:

HydrologyHydrology
•• Flood peaksFlood peaks
•• Seasonal flow (low or altered Seasonal flow (low or altered 
flow patterns)flow patterns)

GeomorphicGeomorphic
•• BedloadBedload transporttransport
•• Channel formation/maintenanceChannel formation/maintenance



BiologicalBiological ProcessesProcesses
Dams Alter:Dams Alter:

Stream ContinuityStream Continuity
•• Habitat Fragmentation (riverHabitat Fragmentation (river
continuum concept continuum concept ((VannoteVannote etaletal. 1980). 1980)))
•• Lotic to Lentic environmentLotic to Lentic environment
•• Temperature regimesTemperature regimes
•• Habitat conditions (spawning, Habitat conditions (spawning, 
rearing, riparian)rearing, riparian)



Engineered Opportunities Engineered Opportunities 
Fish Passage & HydroFish Passage & Hydro

Fish Screens and guidanceFish Screens and guidance
Fish LaddersFish Ladders
Fish locks and elevatorsFish locks and elevators
Trap and TruckTrap and Truck
Naturalized bypass channelsNaturalized bypass channels







Fish Passage Fish Passage 
ImprovementImprovement
ProgramProgram

CALFEDCALFED
EcosystemEcosystem
RestorationRestoration
ProgramProgram



Fish Passage ProgramFish Passage Program::

DWR Bulletin 250DWR Bulletin 250
Inventory of structures Inventory of structures 
Priority projectsPriority projects
Habitat conditionsHabitat conditions
Species populations distributionSpecies populations distribution

Assess the potential to improve fish 
migration passage by modifying or 
removing structural barriers and 
identify opportunities



InventoryInventory

StructuresStructures
withwith
Potential Fish Potential Fish 
PassagePassage
MigrationMigration
problemsproblems



Dam Removal StudiesDam Removal Studies
CaliforniaCalifornia

SanSan ClementeClemente DamDam -- Carmel River Carmel River 
MatilijaMatilija DamDam -- Ventura RiverVentura River
Rindge Dam Rindge Dam -- Malibu CreekMalibu Creek
EnglebrightEnglebright DamDam -- Yuba RiverYuba River
Eagle Canyon, Wildcat Eagle Canyon, Wildcat -- Battle CreekBattle Creek
SearsvilleSearsville DamDam -- SanSan FrancisquitoFrancisquito Cr.Cr.
York Creek Dam York Creek Dam -- York CreekYork Creek



1950’s 2002

York Dam York Dam -- Napa ValleyNapa Valley



SanSan ClementeClemente DamDam --Carmel RiverCarmel River



SearsvilleSearsville DamDam -- Palo AltoPalo Alto



MatilijaMatilija DamDam -- Ventura River Ventura River 



EnglebrightEnglebright DamDam -- Yuba RiverYuba River



Hydropower and Fish Hydropower and Fish 
Passage Issues Passage Issues 

Risk Assessment/CostRisk Assessment/Cost--BenefitBenefit
•• Ecosystem restoration Ecosystem restoration vsvs Power needsPower needs

RelicensingRelicensing
•• Opportunity for reOpportunity for re--operation/Mitigationoperation/Mitigation

Water Quality and QuantityWater Quality and Quantity
•• InstreamInstream Flow ProtectionFlow Protection

Sedimentation/TransportSedimentation/Transport
•• Dredging/Toxic residuesDredging/Toxic residues

Public Safety/Obsolete DamsPublic Safety/Obsolete Dams
Economic ObsolescenceEconomic Obsolescence



The BeginningThe Beginning




